In this paper we study a certain kind of experimental designs called chemical balance weighing designs. We consider issues with regard to determining optimality conditions. We give new classes of designs in which we are able to determine an optimal design. Moreover, examples are given for the presented cases.
Introduction
Let us consider the class   (Banerjee, 1975) . The problem considered is the determination of unknown measurements of objects Although there is no shortage of theoretical work providing knowledge to guide the selection of optimal designs, we are not able to determine a regular D-optimal design for any combination of number of objects and number of measurements. Some solutions of this problem and some construction methods for D-optimal designs appear in the literature (see Graczyk, 2014b, 2015) . Here, we study classes of design matrices that have not previously been considered, and give a new construction method for D-optimal designs. The idea is to take a regular D-optimal design and add one or more measurements to obtain a D-optimal design in the class , where
Admixing of three measurements
be the design matrix of a regular D-optimal chemical balance weighing design. Now, we consider the design matrix
where
are some vectors of elements 1 , 1  or 0,
. Following the condition given in Theorem 18.1.1 in Harville (1997) , 
, we have From the above, it follows that the matrix  
